Gene expression profiling of rat midbrain dopamine neurons: implications for selective vulnerability in parkinsonism.
To elucidate factors related to selective dopamine neuron degeneration in Parkinson's disease (PD), we have defined gene expression profiles of discrete dopamine neuron subpopulations in the rat using immunofluorescent laser capture microscopy and microarray analysis. Although profiles were remarkably similar, there are concerted categorical differences in gene expression between dopamine neurons that might explain their differential susceptibility. As a group, energy metabolism transcripts are more highly expressed in substantia nigra (SN) dopamine neurons, an intriguing result considering previous evidence for a mitochondrial defect in idiopathic PD and the greater susceptibility of SN dopamine neurons to damage by mitochondrial poisons. Examination of putative transcription factor binding sites suggests that these concerted differences may be related to differential activity of specific transcription factors. These results provide the first large scale description of gene expression profiles of dopamine neurons and suggest several avenues for investigation into dopaminergic neuroprotective therapy for PD.